Introduction {#sec1-1}
============

Limited abdominoplasty is commonly performed under general anaesthesia with endotracheal intubation or manually controlled intravenous anaesthesia. Despite the surgeons' preference of performing the procedure on patients under general anaesthesia; patients have anxiety over complications due to general anaesthesia. On the other hand, manually controlled infusion of intravenous anaesthesia had disadvantages including inefficient control of anaesthesia \[[@ref1]\].

There was the widespread application of local anaesthesia for multiple surgical procedures and was proved effective with advantages extending to the postoperative period; Agbakwuru et al., \[[@ref2]\] reported that hydrocelectomy under local anaesthesia and sedation is practicable and was tolerated and accepted by the adult patients. Parirokh et al., \[[@ref3]\] found combining an inferior alveolar nerve block, and a buccal infiltration injection provided more effective anaesthesia in mandibular molars with irreversible pulpitis Also, Gun et al., \[[@ref4]\] found the application of LA reduces bleeding during rhinoplasty and pain control postoperatively. Chia & Theodorou \[[@ref5]\] reported excellent safety profile and short recovery period using laser-assisted liposuction and suction-assisted lipectomy with the patient under local anaesthesia and documented that the awake patient can participate in body positioning and to provide physiologic monitoring.

Through the development of instruments and the introduction of new drugs, various means of anaesthesia for breast surgery have been reported. More frequent use of a local anaesthetic combined with some form of intravenous sedation in office-based facilities has been reported. This change keeps hospital costs down as well as saving time for patients \[[@ref6]\] \[[@ref7]\].

The current study aimed to evaluate the feasibility and safety of performing reduction mastectomy under tumescent local infiltration anaesthesia as the sole anaesthetic modality.

Methods {#sec1-2}
=======

The current prospective study was conducted at Anesthesia and General Surgery departments, Kasr Al-Eini University Hospital From Jan 2018 till June 2018. After approval of the study protocol and obtaining fully informed patients' written consents, patients assigned for Mini Abdominoplasty with liposuction were enrolled in the study.

Patients with hormonal disturbances had body mass index (BMI) \> 35 kg/m^2^ or required other plastic surgeries for contour configuration were excluded from the study. Also, patients had pathologies requiring surgical interference under any anaesthetic technique other than local anaesthesia was not enrolled in the study.

All patients underwent determination of body weight and height and calculation of BMI according to the equation: BMI = Wt (kg)/(Height in meter)^2^ \[[@ref8]\]. A BMI of \< 24.9 kg/m^2^ is considered normal; a person with a BMI of 25-30 kg/m^2^ is considered overweight but at low risk of serious medical complications, while those with a BMI of \> 30, \> 35 and \> 55 kg/m^2^ are considered obese, morbidly obese and super-morbidly obese, respectively. Morbidity and mortality rise sharply when the BMI is \> 30 kg/m^2^ \[[@ref9]\]. Then, all patients had full clinical examination including general and abdominal examinations and were photographed preoperatively in lateral and front positions. The planned incisions were marked with an irremovable marker pen.

The local anaesthetic solution was prepared using a mixture of 5 ml of 1:1000 of epinephrine, 100 ml of 2% lidocaine, 50 ml of 0.5% Levobupivacaine in a 2500 ml saline solution. All patients were premedicated with midazolam in a dose of 0.05 mg/kg, and ondansetron 4mg and dexamethasone (0.3 mg/kg, maximal dose 8 mg) were administered IV to prevent nausea and vomiting.

Local infiltration started with the abdomen, outer thigh, hips, back, inner thighs and knees. After Mini Abdominoplasty with supplemental liposuction was conducted and application of suction drains wound closure was performed, and the tight bandage was applied.

Evaluated intraoperative data included severity of injection pain, incision pain and pain during surgical manipulation using 4-points verbal analogue scale with 0: no pain, 1: mild pain not required additional dose of LA, 2: moderate pain required additional doses of LA and 3: severe pain not responding to additional doses of LA and required intravenous sedation or conversion to general anaesthesia.

Throughout operative procedure; heart rate, systolic, diastolic and mean blood pressures were non-invasively monitored and recorded before the start of injection of LA (baseline), after full injection, at time of skin incision and closure and after transfer to post-anaesthetic care unit (PACU).

Postoperative evaluation included determination of the duration of analgesia determined as duration elapsed since the time of start of surgery till request of postoperative rescue analgesia. The frequency of postoperative nausea and vomiting (PONV) and requirement of additional doses of antiemetics. Total postoperative hospital stay was determined.

Patients' satisfaction was evaluated using 5-point satisfaction score with 4: Highly satisfactory and will request a similar anaesthetic procedure whenever required, 3: Satisfactory and will request it once again if required, 2: Good and may request it once again if required, 1: unsatisfactory and may or may not request it once again if required, 0: Dissatisfactory and will not request it once again if required.

Surgical outcome included the frequency of seroma collection, hematoma formation and development of wound infection. Surgeon' satisfaction was evaluated using a 5-point satisfaction score with 4: Highly satisfactory and will request for similar procedures, 3: Satisfactory and will request it once again if required, 2: Good and may request it once again if required, 1: Bad and will not request it once again if required, 0: unsatisfactory and will not request it once again if required.

Obtained data were presented as mean±SD, ranges, numbers and ratios. Results were analysed using Wilcoxon's ranked test for unrelated data (Z-test) and Chi-square test (X^2^ test) for numerical data. Statistical analysis was conducted using the SPSS (Version 15, 2006) for Windows statistical package. P value \< 0.05 was considered statistically significant.

Results {#sec1-3}
=======

The study included 60 female patients with a mean age of 33.3 ± 5.6; 23-43 years. Only 16 patients were overweight, and 44 patients were obese, with a total BMI of 31.7 ± 2.1; range: 26.3-33.9 kg/m^2^. 14 patients were of ASA grade II, and 46 patients were of ASA grade I, ([Table 1](#T1){ref-type="table"}).

###### 

Patients' demographic data

  Data            Findings                                                      
  --------------- ----------------------- ------------------------ ------------ ------------------------
  Age (years)     Strata                  ≤ 25                     6 (10%)      23.3 ± 0.6 (23-24)
  \> 25-30        12 (20%)                28 ± 1.1 (26-29)                      
  \> 30-35        24 (40%)                32.5 ± 1.9 (30-35)                    
  \> 35-40        8 (13.3%)               38 ± 1.2 (37-39)                      
  \> 40           10 (16.7%)              42 ± 1 (41-43)                        
  Total           60 (100%)               33.3 ± 5.6 (23-43)                    
  ASA grade       I                       46 (76.7%)                            
  II              14 (23.3%)                                                    
  Weight (kg)     88.5 ± 5.3 (75-95)                                            
  Height (cm)     167.2 ± 2.9 (162-172)                                         
  BMI (kg/m^2^)   Strata                  25-30                    16 (26.6%)   28.7 ± 1.1 (26.3-29.8)
  \> 30           44 (70.4%)              32.7 ± 1 (30.4-33.9)                  
  Total           60 (100%)               31.7 ± 2.1 (26.3-33.9)                

Data are presented as numbers & mean ± SD; percentages & ranges are in parenthesis.

All anaesthetic procedures were conducted uneventfully, and no patient was excluded because of the intraoperative refusal of injection. 46 patients found injection pain was mild, 10 patients found it moderate and only 4 patients found it severe but could be hardly tolerated. On the start of the surgical procedure, 16 patients reported the mild sensation of the incision, while the remaining 44 patients reported no sensation and could not notify if the wound was made or not.

During the surgical procedure, no patient required conversion to general anaesthesia and all surgeries were completed under LA. Only 6 patients required an additional dose of LA; 4 during the procedure and 2 during wound closure, while 26 patients had mild tension pain during the procedure but not required additional anaesthesia and 28 patients had no sensation either during dissection or during wound closure, ([Table 2](#T2){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}).

###### 

Procedural pain data

  Data                       Findings           
  -------------------------- ------------------ ------------
  Injection pain             Mild (score = 1)   46 (76.7%)
  Moderate (score = 2)       10 (16.7%)         
  Severe (score = 3)         4 (6.6%)           
  Total score                1.3 ± 0.6 (1-3)    
  Incision pain              No (score = 0)     44 (73.3%)
  Mild (score = 1)           16 (26.7%)         
  Surgical procedural pain   No (score = 0)     28 (46.7%)
  Mild (score = 1)           26 (43.3%)         
  Moderate (score = 2)       6 (10%)            

Data are presented as numbers & mean ± SD; percentages & ranges are in parenthesis

![Patients distribution according to pain scores during infiltration anaesthesia and surgery](OAMJMS-6-2073-g001){#F1}

Throughout the study period, hemodynamic parameters were stable, despite the increased levels detected at the time of start of injection. However, at the time of skin incision, hemodynamic measures started to re-stabilise, and at the time of admission to PACU, all measures were non-significantly different compared to baseline measures, ([Table 3](#T3){ref-type="table"}).

###### 

Mean levels of hemodynamic measures estimated throughout the observation period

  Parameter       Baseline      1-min after full injection   Skin incision   Wound closure   Admission to PACU
  --------------- ------------- ---------------------------- --------------- --------------- -------------------
  HR (beat/min)   86.7 ± 2.2    89.7 ± 3.9                   88 ± 5.6        87.5 ± 3.2      87.1 ± 2.2
  SBP (mmHg)      107.3 ± 9.1   118.9 ± 5.6                  113.4 ± 3.9     108.3 ± 8.6     108.8 ± 8
  DBP (mmHg)      72.5 ± 3.8    74.4 ± 4.5                   70 ± 2.9        70.5 ± 2.5      72.1 ± 3.5
  MAP (mmHg)      84.1 ± 4.8    89.2 ± 4.4                   84.5 ± 2.1      83.1 ± 3.5      84.3 ± 3.9

*Data are presented as mean ± SD*.

Eight patients (13.3%) complained of postoperative nausea, and one of them had one attack of vomiting, these patients received metoclopramide injection, and their oral intake was postponed till relieve of nausea sensation, while the remaining 52 patients (86.7%) resumed oral intake within their first 2-hr PO. Meantime till resumption of oral intake of 1.6 ± 0.9; 1-4 hours.

A group of 18 patients (30%) did not request rescue analgesia during their PACU stay and were discharged within the first 4-hr PO. 26 patients (43.3%) required PO rescue analgesia once after PACU transfer and were discharged within the first 6-hr PO. Six patients (10%) required two doses of rescue analgesia and were discharged within 9 hours PO. Only 4 patients (6.7%) requested rescue analgesia for three times and had delayed home return till 12 hours PO, ([Figure 2](#F2){ref-type="fig"}).

![Patients distribution according to the frequency of requests of rescue PO analgesia](OAMJMS-6-2073-g002){#F2}

Meantime till home return was 5.6 ± 2.4; 3-12 hours. Despite all patients completed their operative course without conversion to general anaesthesia; 24 patients were highly satisfied; 18 patients were satisfied, and these 42 patients were willing to repeat the trial if required. 16 patients found the trial is a good one and may repeat it if required, while only 2 patients refused to repeat the trial and were dissatisfied, for a mean total satisfaction score of 3.1 ± 0.9; range: 1-4, ([Table 4](#T4){ref-type="table"} and [Figure 3](#F3){ref-type="fig"}).

###### 

Postoperative data

  Data                                          Findings                                           
  --------------------------------------------- ------------------------------ ------------------- -----------------
  PONV                                          Yes                            Nausea              6 (10%)
  Vomiting                                      2 (3.3%)                                           
  No                                            52 (86.7%)                                         
  Time till resumption of oral intake (hours)   1                              38 (63.3%)          
  2                                             14 (23.3%)                                         
  3                                             4 (6.7%)                                           
  4                                             4 (6.7%)                                           
  Total                                         1.6 ± 0.9                                          
  PO hospital stay (hours)                      \< 6 hours                     42 (70%)            4.4 ± 0.8 (3-5)
  6-9 hours                                     12 (20%)                       8 ± 0.7 (7-9)       
  9-12 hours                                    6 (10%)                        10.7 ± 1.5 (9-12)   
  Total                                         5.6 ± 2.4 (3-12)                                   
  Patients' satisfaction scoring                Highly satisfied (Score = 4)   24 (40%)            
  Satisfied (Score = 3)                         18 (30%)                                           
  Good (Score = 2)                              16 (26.7%)                                         
  Unsatisfied (Score = 1)                       2 (3.3%)                                           
  Dissatisfied (Score = 0)                      0                                                  

Data are presented as numbers & mean ± SD; percentages & ranges are in parenthesis

![Patients' distribution according to PO satisfaction by the anaesthetic procedure](OAMJMS-6-2073-g003){#F3}

Mean duration of wound drainage was 6 ± 1.1; 4-8 days; drain was removed after a mean duration of 4.8 days in 10 patients, and in 18 patients after a mean duration of 6.4 days and in 2 patients wound drainage was delayed for 8 days.

No wound infection or dehiscence was detected and wound healing was complete after a mean duration of 10 ± 1.1; range: 9-12 days; however, in 13 patients wound healing was complete, and stitches were removed on the 9^th^ PO day, in 7 patients wound healing was complete, and stitches were removed on the 10^th^ PO day, in another 7 patients wound healing was complete, and stitches were removed on the 11^th^ PO day and in only 3 patients on the 12^th^ PO day. No seroma was detected before the removal of stitches, ([Table 5](#T5){ref-type="table"}).

###### 

Postoperative wound data

  Data                                   Findings                             
  -------------------------------------- ------------------ ----------------- -----------------
  PO wound drainage (days)               \< 6 days          20 (33.3%)        4.8 ± 0.4 (4-5)
  6-7 days                               36 (60%)           6.4 ± 0.5 (6-7)   
  \> 7 days                              4 (6.7%)           8                 
  Total                                  8 ± 2.2 (8-16)                       
  Duration till complete wound healing   9 days             26 (43.4%)        
  10 days                                14 (23.3%)                           
  11 days                                14 (23.3%)                           
  12 days                                6 (10%)                              
  Total                                  20 ± 2.2 (18-24)                     

Data are presented as numbers & mean ± SD; percentages & ranges are in parenthesis.

Discussion {#sec1-4}
==========

Tumescent local anesthesia (LA) infiltration was proved effective as the sole anesthetic modality for women undergoing Mini Abdominoplasty with supplemental liposuction as manifested by the findings that all surgeries were conducted completely without conversion to general anaesthesia and the high frequency of patients reporting mild or no pain during skin incision and/or surgical procedure with a minimal number required booster dose of LA during surgery. Additionally, 42 patients were satisfied by the applied anaesthetic procedure and willing to use the same procedure if required later on and the other 16 patients found it good anaesthetic modality and may request it if required, while only 2 patients were unsatisfied and refused similar procedure once again.

Patients attributed their satisfaction to many different causes; the sparing of exposure to general anesthesia and its possible risks, the sense of being awake during surgery, management as office procedure with resumption of oral intake and return home within few postoperative hours, the significant reduction of the cost of anesthesia and subsequent reduction of the hospital resource.

The reported findings supported that previously reported concerning breast surgery under LA; Carlson et al., \[[@ref10]\] described unilateral total mastectomy for cancer under LA using the tumescent technique of infiltrating dilute lidocaine with epinephrine and reported no morbidity related to the surgery, patients were discharged 1-4 days after surgery, anaesthesia was adequate in all cases and there was no deviation from the described technique and concluded that the tumescent technique is a safe, effective method for performing a total mastectomy especially in patients who would not be considered candidates for general anaesthesia. Sleth et al., \[[@ref11]\] found breast surgery under local infiltration anaesthesia provides adequate perioperative analgesia and is a technically low-risk procedure. Ranieri et al., \[[@ref12]\] reported the feasibility of quadrantectomy and sentinel lymph node removal under LA in patients with ultrasound negative axillary lymph nodes. Groetelaers et al., \[[@ref13]\] confirmed the safety of the sentinel lymph node biopsy under local anaesthesia in selecting patients for axillary lymph node dissection in breast cancer

Habbema \[[@ref14]\] and Habbema & Alons \[[@ref15]\] documented that breast liposuction using tumescent LA and powered cannulas is a safe and effective treatment modality for breast reduction. Kitowski et al., \[[@ref16]\] retrospectively studied patients had breast cancer surgery including mastectomy, full axillary dissections, and expander or implant reconstruction and found that 74% of patients were able to undergo breast cancer surgery with local or paravertebral block regional anesthesia with no conversions to general anesthesia and no unplanned overnight admissions and only 10% of them developed postoperative nausea or vomiting, and concluded that most elective outpatient breast cancer surgery operations can be performed with the patients given local or regional anesthesia.

Kashiwagi et al., \[[@ref17]\] reported that radical surgery for breast cancer could be performed under LA in all of the studied 42 patients and were not demanded to shift from local to general anaesthesia, and none of the serious complications was encountered and concluded that today's radical operation under LA for breast cancer is a useful procedure as minimally invasive surgery.

The used anaesthetic solution was a mixture of one ml of 1:1000 of epinephrine, 100 ml of 2% lidocaine, 50 ml of 0.5% Levobupivacaine in a 2500 ml saline solution. The addition of adrenaline significantly reduced intraoperative blood loss allowing meticulous dissection of the excised lipoma so minimised seroma formation and so motivated the surgeon' satisfaction by the applied anaesthetic procedure. In line with these data, Sleth et al., \[[@ref11]\] used a similar mixture of lidocaine, ropivacaine and adrenaline during breast surgery and did not require conversion to general anaesthesia or supplementation with LA. Hardwicke et al., \[[@ref18]\] reported that a meta-analysis of operative blood loss during reduction mastectomy showed a highly significant drop in operative blood loss in breasts infiltrated with epinephrine with a reduction in the need for blood transfusion and recommended the use of dilute epinephrine infiltration before reduction mammaplasty. In support of adding ropivacaine to the anaesthetic mixture, Manfè et al., \[[@ref19]\] compared the efficacy of ropivacaine versus levobupivacaine for postoperative pain control in patients who underwent minor breast surgery and found ropivacaine results in more effective pain relief, while levobupivacaine provided long-term postoperative analgesia

Klein JA \[[@ref20]\] found that. Tumescent technique for local anaesthesia improves safety in large-volume liposuction.

Kendler M et al., \[[@ref21]\] use electrochemotherapy under local tumescent anaesthesia for treatment of cutaneous metastases particularly in elderly patients, in whom general anesthesia can be difficult because of comorbidity

Coldiron B et al., \[[@ref22]\] give guidelines of care for tumescent liposuction.

It could be concluded that bilateral reduction mastectomy could be conducted safely under tumescent LA with mostly pain-free intraoperative and postoperative courses and allowed such surgical procedure to be managed as an office procedure. Moreover, the anaesthetic procedure provided patients' satisfaction with varying degrees in about 97% of studied patients.
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